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(54) ELECTRICAL CONNECTION BOARD 



(7 1 ) We, Compagnie Honeywull 
Bull, a French Body Corporate, of 94 
Avenue Gambeua, Paris (20) France, do 
hereby u\eciare the invention, for which we 
5 pray thai a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by t lie following statement 
. The present invention relates to an elcc- 

10 trical connection board intended more par- 
ticularly for the construction of electronic 
data processing equipment. 

In construction techniques for equipment 
intended for data processing. large use is 

15 made of compact circuits which enable the 
dimensions of such equipment to be reduced 
considerably. These'* compact circuits are 
often built in the form of printed circuits 
which sometimes are assembled in several 

20 layers- in electrical connection boards, and 
also in removable cards . which may or may 
not be furnished with electronic components, 
these cards being pluggable into connectors 
mounted on the connection boards. 

25 Given that very many electrical connec- 
-tions are provided by each Of these inter- 
connection boards, the printed circuits 
borne by a single board have had to be distri- 
buted in two or more layers, the electrical 

30 connections between these different layers of 
circuits being formed by means of metallized 
holes cut through the -entire thickness of 
the board, these metallized holes also being 
used for the plugging in and solder con- 

35 nection of contact pieces mounted in the 
connectors. 

Although these connection boards arc 
entirely satisfactory when used in logic cir- 
cuits or switching circuits operating at rela- 

40 "lively low repetition frequencies, i.e. on the 
order of a few hundred kilohertz. they are 
no longer suitable when .their conductors are 
to be traversed by very-high-frequency signals 
comprising very steep edges. In fact, in that 

45 event, as a result of the small spacing be- 



tween the conductors of one layer of printed 
circuits or the small thickness of the insu- 
lating ia>er separating two adjoining layers 
of circuits, it very often happens that para- 
sitic inductive couplings are produced. 50 
which then cause the appearance of parti- 
cularly troublesome para 

To " reiiiecfy' thTs draw^ ^ 
boards have been proposed in which the 
metallized holes are distributed in regu- 55 
larly spaced rows ., and columns, the con- 
ductors of one of the layers of circuits, 
being* arranged parallel to one another 
along the direction of these rows of metal- 
lized holes, whereas, in an. adjoining layer 60 
of circuits, the conductors are oriented 
transversely to these rows. A connection 
board of this type has been described and 
illustrated in French patent no. 2067825. 
However, .these connection boards are 65 
poorly shaped for forming the necessary 
interconnections between the conductors 
used to plug in the printed circuit, cards. 
Iri-frct, because these connectors' arc gener- 
ally arranged on a board along the. diree- 70 
lion transverse to the rows of metallized 
holes, the electrical connections between 
these connectors must be provided essen- 
tially by the board conductors that are 
parallel to these rows. These electrical con- 75 
nections are all the more difficult to eilect 
because the contact pieces in each con- 
nector are numerous and very close to one 
another and, since the density of conductors 
parallel to the rows is therefore relatively 8<> 
high, it becomes practically impossible to 
eliminate crosstalk phenomena. 

It is an object of the present invention 
to remedy the drawbacks of the prior art 
by providing a connection board whose con- 85 . 
duetors are capable of tnnsmitting high- 
frequency pulses exhibiting very steep 
edges without this resulting in undesirable 
crosstalk phenomena. 

Accordingly the invention consists in 90 
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an electrical connection board comprising, 
at least two planes containing conductors' 
attached respectively to the two faces of an 
insulating plate and interconnected by 

5 metallized holes traversing said plate, these 
metallized holes being arranged along regu- 
larly spaced rows and columns, each con- 
ductor extending essentially in the direction 
of said rows and confined ta art area de- 

10 fined by two consecutive, rows of metallized 
holes, wherein each of 4he conductors 
attached to one of the faces of the plate 
has a regular w^ve-Iike pattern composed 
of linear segments whose (I .+ 4k) lh seg- 

15 ments (k assuming the values of successive 
integers) are arranged along the median 
line of the two, rows of metallized holes 
bordering the portion of surface area over 
which this conductor extends, 4hese scg- 

20 ments coinciding with the parts of this line 
jhat are, com prised be t .ween v jt he 2h* * m and 
Vh<T(2n VI) 1 ' 1 columns of" holes (n assuming'* 
ihe values of successive integers), and whose 
(3 -r 4k)' h .segments are aranged along one 

25 and /or the " /tihci?T>f".these rows and along 
the parts of thestT rows comprised between 
the (2n -h l) !h and the (2n 4- 2) ,h columns, 
and wherein the conductors attached to the 
other face of the plate have.a form identical 

30 io that of the conductors of the first face, 
but are positioned with respect to them . 
in a manner such that their segments placed 
along the mediian lines of the rows of holes 
alternate with those of the conductors, of 

35 the first face. 

The invention will now be further des- 
cribed, by. way of nonrestrictive example, 
with reference to the appended drawings 
which show : 

40 Figure 1. a perspective view, with por- 
tions extracted, of a portion of a connec- 
tion board built according to one embodi- 
ment of the invention; 

Figure 2. a sectional view of the board 

45 of Figure 1 in a zone comprising two metal- 
lized holes permitting the interconnections < 
■.>f layers*. 

Fi°ure 3 a sections! view of a connect 
lion board built according to the invention. 
x; 0 equipped with a connector for printed-cir- 
cuit. cards: 

Figure 4, a view showing a first arrange- 
ment of conductors in a connection board 
according to the invention; • 
"5 Figure 5. a view showing a second ar- 
rangement of conductors in a connection 
board according to the invention; and 
~" ' " Figure 6. a view showing a third ar- 
rangement of conductors in a connection 
t-0 board according to the invention. 

The connection board illustrated in 
Figures 1 and 2 essentially comprises two 
planes 10 and 11 of printed conductors, 
these two planes being separated frdm one 
r.5 another by a layer 12 of insulating material. 



The plane 10 comprises a plurality of con- : 
ductors of which only some, references 10A, 
10B and IOC, are visible in Figure 1. Like- 
wise, the plane M comprises a plurality of 
conductors of which a single one, reference 70 
11 A. is shown partially in Figure 1. The 
connection board illustrated in Figures I 
and 2 further comprises two continuous 
conducting layers 13 and 14 arranged on 
both sides of the system formed by the 75 
planes 10 and 11 and the layer 12 and 
separated-, from this system by two layers 
15 and 16 made of insulating material. 
Metallized holes cut through the entire 
thickness of the board make it possible 80 
cither to electrically connect certain con- 
ductors of planes 10 and 11 between one 
another, or to connect these conductors or 
the continuous layers 13 and 14 to contact 
pieces of connectors mounted on the con- 85 
. ncction _boa 

2 shows* a"meTaft^ llTe^ * 

interconnection of conductors' of planes . 10 
and II, and a metallized hole 17B con- 
nected. only to the conducting layer 13. 90 
. Contact pieces of connectors for printed 
circuit cards can be plugged and connected 
by solder in the metallized holes 17. jOne 
of these connectors "is illustrated by way of 
example in Figure 3. The connector! which 95 
is shown in partial section in this Figure, 
has been described in French patent no. 
1541094. We recall that this connector. com- 
prises an insulating member 20 furnished 
with interior cavities 21 adapted to accept 100 
contact pieces 22 arranged to enter into 
contact with contact zones 23 formed on 
the opposite faces of one end of a printed . 
circuit board 24 engaged in the connector. 
Each contact piece has a contact tail 25 105 
arranged to pass into a metallized hole of 
the connection board. 

The contact tails of the contact pieces can 
be connected- by solder points 26 to the 
metallic parts piated on ihe wails of the j jo 
holes 17. In the event that connections 
ougth not to be elfectcd between the con- 

». t »w»v/uj \-v.'»iwv*^Lii*^ iw,\.4j 1 ~> ci 1 114 1 ** aim 

certain contact tails, the metallized holes 
in which these tails are engaged arc 115 
formed, in the example described, in a 
manner huch that their diameter is larger 
at the level of these continuous layers than 
in the rest of the crossing of the board, as 
can be observed for the metallized holes of 120 
Figure 2. Known means such as, for ex- 
aymplc, the use of insulating rings or the 
engraving of conducting layers around the 
metallized holes can also be used to pre- 
vent the formation of undesirable eonnec- 125 
tions between these contact tails and the 
continuous conducting layers during solder- 
ing operations. 

In the embodiment illustrated in Figures 
1 and 2. the continuous conducting layers. 130 



;3 and 14 arc normally connected to a volt- 
age source (not illustrated) for the purpose 
of supplying, by means of contact pieces 
connected to these layers, two logic voltage 
5 levels ( + 5 volts and 0 voits) to the various 
electronic circuits borne by the printed cir- 

~-.cuit c.ds engaged in the connectors. In 

contrast, the conductors 10A, 10B 

1 1 A, etc ..... of planes 10 and 1 1 provide 

10 for the transmission of electric signals :nul 
pulses that are received or supplied by ihese 
electronic circuits. However, it shouUI.lv 
noted that, although ;hese conductors ;.iv 
distributed in two planes in the embodiment 

15 illustrated in Figures 1 and 2. the number* 
of conductors of the connection board f* Min- 
ing the object of the invention can, accwd- 
ing to the instances of application, be dif- 
ferent and be equal, for example, to 'Juve, 

20 four or more without, however, being loss 
than, two. Likewise, the co nducting In v ers 
( or this board can be variable in numlvr. 
Thus, the connection board illustrated in 
Figure 3 comprises- only a single condt.ct- 

25. ing layer 14 designed to supply a volume 
of 0 volts to the contact pieces that h:o/ 
been connected to this layer. The' connec- 
tion board forming the object, of the pres- 
ent invention can also comprise no eon- 

30 tinuous conducting layer and can even he 
reduced to a single insulating plate 12 
bearing on its two faces a plurality o" con. 
ductors 10A; I0B, ..... HA, etc . . : .. 
which can be connected to one another by, 

35 metallized holes 17. 

\ As can be seen in Figures 1. 3. 4, 5 ;.nd 
6, the, metallized holes 17 of the connection 
board are arranged along regularly sliced 
rows and columns, these -columns iving 

40 designated by C C\. C. ...... C. f „ t , 

etc in Figures 4, 5 and n. 

Figures 4, 5, and 6 are intended to ind\.;:ne 
the shape and the different' respective posi- 
tions of the conductors of planes 10 a ul I I 

45 ' of the connection board illustrated in 
Figure 1. It will be observed that, in these 
Figures, these conductors are arranged *»n 
each of the faces of an insulating plan- iJ. 
Figures 4 and 5 show only two" row<. de- 

50 noted R. . R : . of metallized holes, while 
three rows of metallized holes,, dent. ted 
R;. R, and R : . have been illustrated in 
Figure 6. 

In Figures 4 to 6.. the conductors of pluue 
55 10. i.e. 10A, 10B. 10C, etc. ..... have 

been illustrated in solid lines, while ih.»se 
of plane II, i.e. II A. MB. 11C, etc. . .. 

have been indicated by broken lines 1 As 
shown in Figures 4 to 6, each of ihese 
60 conductors has a path which extend* es- 
sentially in the direction of the rows »»f 
"metallized holes., each conductor remaining 
localized, in the course of its development 
on the surface of the insulating layer 12. to 
•65 a portion of surface area comprised between 



two consecutive rows of : metallized holes. 
Thus, for example, the conductor 10B in 
Figure 6 is in the area defined by the 
tows R., and R. of metallized holes. Figures 
4 to 6 show that each of these conductors 70 
follows a generally wave-like pattern con- 
sisting of straight-line, segments denoted S,, v 

S.. S., S^. etc for the conductors of--' 

plane 10. and I,, I., I, .etc. . . . for 
the conductors of planes 1 1, the segments of 75 
odd index, i.e. S : . S t . S : ., etc. ... or l„ 
I etc. .... being parallel to the rows of 
metallized holes. As can be seen in these 
Figures, the segments S : . &.,V. . . . S,. ;k , . . . 

»r ii- VI • . . . I.- *k of one con- 80*' 

ductor. i.e. generally the ( i +4k) ,h 'segments, 
k assuming successively the integraf values 

0. 1. 2; 3. 4, etc are arranged along 

the median line of the two rows "of metal- *■ 
lized holes that border the portion of surface 85 



rims, for example, the (I 4-4kV'i segments 
of ivmdijctor * ! 0B in Fitiure 4. i:e. the -sc* 

ments S : . S-„ S . S : * ..~ S, .7. 7of 

ihiN conductor (S,. and S Kt not being iiius- yu 
tratcd in this Figure for reasons of simpli- 
fication), are arranged along the median line 
M of rows R.. and R, of "metallized holes. 

In contrast, the segments S,. S 7 , S,,V 

S. u or I :t . (k of 95 : 

one conductor, i.e. generally the ■ (3+4k) ,h 
segments, k varying by successive integral 
values are arranged along the rows of metal- 
lized holes. Thus, for example, the (3 + 4k) th 
segments of conductor MB in Figure 4, i.e. 100 

the segments l : . I- . . . u f 

th is conductor, arc arranged along the row 
R ; of metallized holes. 

As can be seen in Figures 4 to 6, all' the 
segments S, of the conductors of plane 10 105 
are located between the columns. C, and G t 
of metallized holes. Likewise, all the seg- 
ments S. of these conductors are located' 
between the columns C. and C, (not illus- 
trated) o: metallized holes. Generally, aii.MO 
.the segments of general index I + 4k. of 
the 'conductors of plane 10 (S,. S.... etc. .) 
are located between the two columns of 
metallized holes whose indices are 2n and 
2n + I. respectively, n varying by integral 115 
values. In contrast, all the segments of th«$ 
conductors of p!ane I 1 that are arranged 
along the median lines of the rows of hoTcs, 
i.e. all the segments of general index I + 
4k of the conductors of plane II (I,, I-. 120 
etc . . .}. are located between the two 
columns of metallized holes whose; general 
indices are 2n -t- I and 2n -h 2. respec- 
tively. Thus, for example, all, the segments 
I are comprised between the 'two columns 125 
C; and C ; \. If we now consider the segments 
that are arranged along the rows of "metal- 
lized holes, we see that the segments of 
general index 3 -f- 4k of the conductors of 
plane 10 (S-. S : . etc. . . .) are located 130 
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between the two -columns of metallized 
holes whose general indices are 2n I 
and 2n + 2, respectively, while the seg- . 
menls of general index 3 4- 4k of the con- 

5 ductors of plane 11 (U, I : , etc. . . .) are 
located between the 2 columns of metallized 
holes whose general indices arc 2n and 2n 
+ 1, respectively. Owing to this alternation, 
in the arrangement of their segmeats, the 

10 conductors that are arranged on one of the 
faces of the insulating plate 12. i.e* those 
of plane 10 for example, do not overlap 
those that are arranged on the other face, 
so that, if signals exhibiting very steep 

15 edges traverse a conductor arranged between 
two rows of holes on one of the faces of 
plate 12 at a relatively high repetition fre- 
quency, practically no induced parasitic 
signals appear in the conductor which, on 

20 the other face of the plate, is arranged be- 

««^tassp .ihcs^^iTxg ii r t jayy5 ll ,Qt w nictaHizgd hotes^ 

Figures 4 to 6 show further that the 
length of each of the segments S : . S-, 
S,.i, k , I,, I.-, I, . , k . which are 

25 arranged along the median lines of the rows 
of metallized holes, is practically equal to 
the distance that separates two consecutive 
columns of metallized holes, while that of 
the segments S ;i , S T - . : . • 

30 I*. I; , I^iic. . . . which are arranged 

1 along the rows of metallized holes is less 
than this distance. For that reason, the seg- 
ments of even index such as S_., S 4 

I,, are oriented obliquely with 

35 respect to the rows of holes and form an 
angle different from 9ir with, these latter. 
In the example described, this" angle is prac- 
tically equal to 45°. Due to this configura- 
tion, it can then be understood that each 

40 conductor of plane 10 or of plane - 1 1 
. never, passes through a metallized hole in 
the course of its path , over the insulating 
plate '12. However, the connections re- 
quired between these conductors and certain 

45 metallized holes are effected by means of 
junction conductors which. supporte_d by 
the plate 12. arc arranged along the columns 
of metallized holes, these junction conduc- 
tors being designated by the reference J in 

50 Figures 4 to 6. 

The conductors of planes 10 and 11 of 
the connection board forming the object of 
the invention can assume various configu- 
. rations, some examples of which have been 

55 illustrated in Figures 4 to 6. 

In the embodiment illustrated in Figure 
4, the (3+4k) th segments of a conductor 
extending over one of the faces of the plate 
12 between two rows of metallized holes, as 

60 well as . those of the conductor which ex- 
. tends between these same rows on the other 
face of this plate, arc always arrang;J along 
the same row of metallized holes. For 
example, if we consider the conductors 10B 
-65 and UB of Figure 4 which extend between 



tHe rows R„ and R, of metallized holes on 
each of the faces of plate 12, we see that 
the segments S.,, S ; . et<r. ... of conductor 
1 0B and the segments ! : , etc. ... of 
conductor 11B are all arranged along the 70 
row R,. 

If now we refer to Figure 5, wc sec that 
the (3 + 4k) lh segments of a conductor ex- 
tending over one of the faces of the.plate 12 
between two rows of metallized - holes are 75 
always arranged along one of these rows, 
while the segments of the conductor that 
extends over the other face of this plate 
between these same rows are always ar- 
ranged along the other row. For example, 80 
if we consider the conductors iOB and 
MB in* Figure 5 which extend between the 
rows R., and R t of metallized holes, we see 
that the segments S :; , S 7 , etc. . ..-c of con- 
ductor I0B are ail arranged along the row 85 
^:^.wiik.:iHa...^QicaLi.X...I ; ,..-ctc. _ of 



conductor I IB are all arranged alone 'row 
'R... 

Finally, referring to Figure 6. we see 
that the (3-b4k) th segments" of a conductor 90..- 
' extending over one of the faces of plate 12 
between two rows of metallized holes arc 
arranged alternately, some along one of these 
rows and some along the other. In this in- 
stance, the (3 + 4k) l>1 segments of the con- 95 
ductor. which on the other face of the plate 
extends between these same rows, are ar- 
ranged so as to never overlap those of the 
preceding conductor. 

It can be noted that, whenever the con- 10O 
figuration adopted, the conductors that are 
arranged over one of the faces of the insu- 
lating plate have a shape identical to that 
of the conductors that arc arranged over 
the other face of this plate, and tha. the 105 
segments of the conductors of one face 
are never superposed over those of the con- 
ductors of the other face. It should be noteci 
that, although the thickness of this plate is 
relatively small, i.e. on the order of one i 10 
to two millimeters in the example des- 
cribed, these conductors are capable of 
transmitting pulses exhibiting very steep 
edges at a high frcqiiencv which can be up 
to 2 megahertz, without creating undesirable 1 15 
crosstalk phenomena. 

WHAT WE CLAIM IS: — 

I. Electrical connection board- compris- 
ing at least two planes containing conduc- 
tors attached respectively to the two faces 120 
of an' insulating plate and interconnected 
by metallized holes traversing said plate, 
these metallized holes being arranged along 
regularly spaced rows and columns, each 
conductor extending essentially in the 125 
direction of said rows and confined to an 
area defined by two consecutive rows of 
metallized holes, wherein each of the con- 
ductors attached to one of the faces of the 
plate .has a recular wave-like pattern com- 130 
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posed of linear segments whose (1 + 4k) ,h 
segments (k assuming the values of suc- 
cessive integers) are arranged along the 
median line of the iv/o rows of. metallized 
5 holes bordering the portion of surface- area 
over which this conductor extends, these 
segments coinciding with the parts of this 
line that are comprised between the 2n !h 
and the (2n 4- columns of holes (n 

10 assuming the values of successive integers), 
and whose": .(3 + 4k) th segments are ar- 
ranged along one and /or the other of 
these rows and along the parts of these 
rows comprised between the (2n + l) xh and 

15 the (2n -f- 2) lh columns, and wherein the 
conductors attached the other face of the 
plate have a form identical to that of the 
conductors on the first face, but are posi- 
tioned with respect to. them in a manner 

20 such that their segments placed along the 

median lines of the rows of holes alternate 

with those of the conductors of the first 
face. 

2. Electrical connection board accord- 
25 ing to Claim 1, wherein the conductors at- 
tached to the two faces o(\ the insulating 
plate have a configuration in which the (3 
4- 4k) lh segments of a conductor which on 
one of the faces of the plate is confined 

30 to the area defined by two consecutive rows 
of metallized holes, as well as the (3-f 4k) th 
segments of the conductor which on the 
other face of the plate is confined to the 
area defined by these same rows, are all 

35 arranged along one of these two rows. 

3. „ Electrical connection board accord- 
ing to Ciai.ti I, wherein the conductors at- 
tached to the two faces of the insulating 
plate have a configuration in which the 

40 (3 4- 4kV h segments of a conductor which 
on one of the faces of the plate is confined 
to the area defined by two consecutive 
rows of metallized holes arc arranged along 
one of these two rows, while the (3 + 4k) lh 

45 segments of the conductor which on the 
other face of the plate is confined to the area 
defined by these same rows are arranged 
aJong the other row. 

4. Electrical connection board accord- 
50 ing to Claim 1, wnerein the conductors 

attached to the two faces of the insulating 
piate have a configuration in which the (3 
4- 4k) th segments of a conductor which on 
one of the faces of the plate is confined 
55 to the area defined by two consecutive rows of 



metalli/ed holes, as well as the (3 4- - 4k) ttl 
segments of the conductor which on the 
other face of the plate is confined to the 
area defined by these same rows, are ar- 
ranged alternately, some along one of these 60 
rows and some along the other, the . ar- 
rangement being such that none of the (3 
4- 4k) lM segments of the first conductor is 
superimposed over any of the (3 + 4ky" 
segments of the second conductor. 65 

5. Electrical connection board accord- 
ing to any of Claims 1 to 4, wherein each 
of the (3 4- 4k) th segments has a length 
less than the distance separating two con- 
secutive columns of metallized holes, and 70 
the (2 4- 4k) tJ ' and (4 4-* 4k) ,h segments 

of each conductor are therefore arranged 
obliquely, with respect to the rows of metal- * 
lized holes, the insulating plate being further 
provided on each of its faces with junction 75 
conductors arranged along the columns of 
holes, each junction conductor connecting 
a metallized hole of the plate to" a con- - 
ductor passing nearby said hole. 

6. Electrical connection board accord- 80 
ing to any of Claims I to 5, comprising a 
plurality of planes of conductors, with each 
pair of planes attached respectively to the 
two faces of an insulating plate, said 
conductors positioned in a manner such 85 
that their segments placed along the 
median lines of the rows of holes on a 
given plane alternate with those of tho 
conductors of each adjacent plane. 

7. Electrical connection board accord- 90 
ing to any - of Claims 1 to 6, wherein it 
further comprises a continuous conducting 
plate arranged over one of the faces of the 
system of planes of conductors, this pi. te 
being separated from said system by a layer 95 
of insulating material. 

8. Electrical connection board accord- 
ing to Claim 7. wherein it further com-, 
prises a second continuous conducting plate 
arranged over the other face of the system 100 
of planes of conductors, this plate being 
separated from the system by a layer of 
insulating material. 

9. Electrical connection boards .substan- 
tially as hereinbefore described with refer- 105 
ence to the accompanying drawings. 

BARON & WARREN*, 
16, Kensington Square, 

London, W.8. 
Chartered Patent Agents. 
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